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*° NUT RETAINING APPARATUS AND NUT HOLDER 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a nut retaining apparatus 
for holding a nut member at a predetermined location, and to 
a nut holder. 



Background Art 

There is proposed a conventional member coupling device 
(see patent document 1 for example) in which when one member 
and the other member are to be coupled to each other using a 
coupling device comprising a bolt and a nut, the bolt and the 
nut are disposed in a direction inclined from a coupling surface 
to be fastened, so that of an attraction force in the inclined 
direction, a component of force in a direction in which the one 
member and the other member are to be coupled to each other is 
utilized as a coupling force, and a component of force in a 
direction perpendicular to the coupling force is utilized as 
a positioning force, thereby making it possible to strongly 
couple and position the one member and the other member with 
each other. This member coupling device has not only the 
positioning effect, but also a merit that a head of the bolt 
is oriented to a direction in which a tool can easily be inserted. 

Patent Document 1: Japanese Patent Application Laid-open 
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No. 2003-105901 

In order to fasten the bolt in a direction inclined with 
respect to the coupling surface, however, it is necessary to 
form an internal thread in the inclined direction. To form the 
5 internal thread, a tapping working is carried out after a body 
is molded during the producing process, but to carry out the 
tapping working in the inclined direction, a process is required 
in which the product is supported in its inclined state. This 
complicates the producing process, and this increases the 
10 producing cost. 

In addition, since the bolt is to be strongly fastened 
into the threaded hole, the body itself is required to have enough 
strength in order to form the threaded hole in the body. Thus, 
there is a demerit that kinds of materials to be used are limited. 

15 

SUMMARY OF THE INVENTION 
The present invention provides a nut retaining apparatus 
and a nut holder capable of providing a threaded hole without 
limiting the selection range of materials to be used while 
20 effectively preventing the producing process from being 

complicated even if the threaded hole is provided, and preventing 
the producing cost from being increased. 

To achieve the above object, the present invention provides 
the following means. That is, the invention provides a nut 
25 retaining apparatus in which to insert a bolt into an end surface 
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of a body from a direction inclined with respect to a tangent 
direction to fasten the bolt to a threaded hole in a body, a 
nut member is retained in the inclined direction at a position 
which is continuous with a bolt insertion hole in the body, wherein 
5 the nut retaining apparatus comprises a nut retainer which is 
provided on an insertion end of the bolt insertion hole in the 
body and against which a nut member abuts to bring a threaded 
hole of the nut member into communication with the nut retainer, 
and a nut holder capable of supporting the nut member at the 

10 inclination angle, and wherein the nut holder supports the nut 
member and is mounted on the body, thereby retaining the nut 
member at a position of the nut retainer. 

With this configuration, since the nut member which is 
a separate member from the body is fastened to the bolt, the 

15 materials of the body itself are not limited only if the nut 
member has sufficient strength. Since the body is not directly 
provided with the threaded hole, a complicated process of the 
tapping working in the inclined direction after molding in the 
producing procedure of the body can effectively be avoided, and 

20 the producing procedure can be simplified. This can reduce the 
producing cost. Since the nut member is supported by the nut 
holder and mounted on the body, the nut member can easily be 
held. In addition, since the nut member, the body and the nut 
holder can be separated from one another, they can be produced 

25 using different material if necessary, and they can easily be 
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discriminated and recycled. 

The invention also provides a nut holder in which to insert 
a bolt into an end surface of a body from a direction inclined 
with respect to a tangent direction to fasten the bolt to the 
5 body, a nut member is retained in the inclined direction at a 
predetermined position in the body, wherein a nut member is 
supported in the inclined direction, the nut holder is mounted 
from the inclined direction from the inserting direction of the 
bolt in a state in which the nut member is supported, thereby 

10 holding the nut member in the predetermined position. 

With this configuration, the nut member is first mounted 
on the nut holder which is a separate member from the body and 
then, the nut member can reliably and easily be inserted to the 
position of the nut retainer and supported. Thus, the tapping 

15 working in the inclined direction in the producing procedure 
of the body can effectively be avoided, and the producing 
procedure can be simplified. When the nut member is mounted, 
it is possible to eliminate a troublesome operation to insert 
a finger to a position of the nut retainer to insert the nut 

20 member. Thus, the operation time and labor required for mounting 
the nut member can largely be reduced. 

In order to reliably mount the nut member and preferably 
support the same, it is preferable that the nut holder of the 
present invention comprises an engaging portion capable of 

25 engaging with the body, a side surface support portion supporting 
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a side surface of the nut member, and an end surface support 
portion for supporting an end surface of the nut member. In 
the case where the nut member is of a hexagonal columnar shape 
such as a commercially available nut member, the side surface 
5 support portion which forms a V-shaped groove enables that the 
corner of the hexagonal columnar is located at the lowermost 
position to support the two surfaces, and that the nut member 
is supported more stably. That is, a commercially available 
inexpensive nut member can preferably be used. If the end surface 

10 support portion has a bolt insertion hole through which the bolt 
can be inserted, the nut holder does not interfere with the bolt 
and the bolt can reliably be fastened even in the case where 
the bolt passes through the nut member. If the nut holder can 
be mounted on the body from below, even in the case where the 

15 nut is to be held at a position where the nut normally falls, 
the nut holder can be allowed to function as a falling-preventing 
member of the nut and the nut can be held. To produce the nut 
holder inexpensively to reduce the cost, it is preferable that 
the nut holder is made of resin. 

20 According to the nut retaining apparatus, the nut retainer 

comprises a side surface retainer which comes into contact with 
the side surface of the nut member, and an end surface retainer 
which comes into contact with an end surface of the nut member. 
With this configuration, when the bolt is to be fastened, the 

25 side surface retainer reliably prevents the nut from being 
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rotated in the rotation direction of the bolt, and the end surface 
retainer reliably can exhibit an attraction force of the bolt. 
To reduce the weight of the nut retaining apparatus, it is 
preferable that the body is formed of aluminum into by die casting . 
5 The nut retaining apparatus of the present invention 

constitutes a member coupling device which couples the pipe 
member to the end surface of the body. More specifically, the 
end surface of the body includes a positioning section, a bolt 
is fastened to the nut member, thereby bringing the pipe member 

10 into abutment against the positioning section, and the member 
coupling device couples the pipe member while positioning the 
pipe member. With this configuration, stronger effect can be 
obtained. More concretely, in a member coupling device for 
coupling a lateral cross member to a supporting structure which 

15 constitutes furniture having a top, the effect can sufficiently 
be exhibited. 

According to the nut retaining apparatus of the present 
invention, as described above, since the nut member which is 
the separate member from the body is fastened to the bolt, the 

20 materials for the body itself are not limited only if the nut 
member has sufficient strength. Since the body is not directly 
formed with the threaded hole, the tapping working can 
effectively be avoided, and the producing process can be 
simplified. This reduces the producing cost. Since the nut 

25 member is supported by the nut holder and mounted on the body, 
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the nut member can easily be held. In addition, since the nut 
member, the body and the nut holder can be separated from one 
another, they can be produced using different material if 
necessary, and they can easily be discriminated and recycled. 
5 According to the nut holder of the present invention, the 

nut member is first mounted on the nut holder which is a separate 
member from the body and then, the nut member can reliably and 
easily be inserted to the position of the nut retainer and 
supported. Thus, the tapping working in the inclined direction 

10 in the producing procedure of the body can effectively be avoided, 
and the producing procedure can be simplified. When the nut 
member is mounted, it is possible to eliminate a troublesome 
operation to insert a finger to a position of the nut retainer 
to insert the nut member. Thus, the operation time and labor 

15 required for mounting the nut member can largely be reduced. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view showing an embodiment of the 
present invention; 
20 Fig. 2 is a front view; 

Fig. 3 is a bottom view; 

Fig . 4 is a perspective view of a connection portion between 
an arm and a first lateral frame of the embodiment; 

Figs. 5 are perspective view showing a nut holder of the 
25 embodiment; and 
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Fig. 6 is a sectional view showing the connection portion 
between the arm and the first lateral frame of the embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 
5 An embodiment of the present invention will be explained 

with reference to the drawings below. 

The furniture with a top shown in Figs. 1 to 3 is a large 
table T used in a so-called free-address office where seats are 
not determinate. The table T comprises a top 1, a supporting 

10 structure 2 for supporting the top 1, and wire ducts 3 disposed 
in a space below the top 1. 

In this embodiment, the top 1 comprises a plurality of 
top elements 11. More specifically, four top elements 11 are 
used. The top element 11 is rectangular in shape as viewed from 

15 above. Of the four top elements 11, two top elements 11, 11 
are combined as one set. Non-using ends lib thereof are opposed 
to each other, and the set of top elements 11, 11 is disposed 
such that inner ends 11c thereof are adjacent to each other. 
With this configuration, the non-using ends lib of the top 

20 elements 11 are collected at the central portion of the depth 
direction of the entire top 1, and the using ends 11a of the 
top elements 11 are positioned at opposite ends in the depth 
direction. Agap Is of a predetermined distance is f ormedbetween 
the using ends lib, lib of the longitudinal pair of top elements 

25 11. This gap Is is in communication with the wiring space of 
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the wire ducts 3. 

The supporting structure 2 comprises total four end legs 
21 disposed in the vicinity of the outer side end lid of each 
the top element 11 on the side of the using end 11a, side frames 
5 22 and 22 which connect the pair of end legs 21 and 21 arranged 
in the depth direction of the top 1 to each other, an intermediate 
leg 23 disposed on the side of the inner end 11c of each top 
element 11 on the side of the non-using end lib, the pair of 
front and rear arms 24 and 24 which are supported by the 

10 intermediate leg 23 and which support the top elements 11 on 
the side of the inner end 11c, and total eight lateral frames 
(four first lateral frames 25, 25, 25, 25 and second lateral 
frames 26, 26, 26, 26) which are lateral cross members (so-called 
pipe members) which connect the side frames 22 and 22 and the 

15 arms 24 and 24 to each other along a widthwise direction of the 
top 1. The first lateral frames 25, 25, 25, 25 support the 
non-using ends lib of the top elements 11. The second lateral 
frames 26, 26, 26, 26 support the central portions of the top 
elements 11 in the depth direction. The left and right side 

20 frames 22 and 22 are provided with side modesty panels 27, 27 
which block a space below the top 1 from a sight from side. 

In the supporting structure 2 of this embodiment as 
described above, the arms 24 and the side frames 22 are connected 
to each other through the four first lateral frames 25 and the 

25 second lateral frames 26. The first lateral frame 25 and the 
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second lateral frame 26 are connected to the arm 24 and the side 
frame 22 at the side ends utilizing a member coupling device 
A using a connection body 28 . The member coupling device A will 
be explained based on the connection portion between the first 
5 lateral frame 25 and the arm 24 with reference to Figs. 4 to 
6. The connection bodies 28 and 28 projecting toward opposite 
sides of the arm 24 are mounted on the arm 24 . The first lateral 
frames 25 and 25 are mounted on the arm 24 through the connection 
bodies 28 and 28. The connection body 28 is integrally formed 

10 of aluminum into a block by die casting for reducing the weight 
while keeping the strength. The connection body 28 is formed 
with a pair of left and right bolt through holes 28a and 28a 
which passes through the opposite side surfaces. One of the 
bolt through holes 28a is formed with a bolt head accommodation 

15 hole 28b at its outer end, and the other bolt through hole 28a 
is formed with a nut accommodation hole 28c at its outer end. 
In a state in which the same connection bodies 28 and 28 are 
disposed on the left and right sides of the arm 24 at one location 
of the arm 24 in its longitudinal direction, a shaft of a bolt 

20 28d inserted into the bolt through hole 28a from the bolt head 
accommodation hole 28b of the connection body 28 is inserted 
into the bolt through hole 28a of the other connection body 28 
across the arm 24, the shaft is fastened to the nut 28e provided 
in the nut accommodation hole 28c connected to the bolt through 

25 hole 28a, thereby fixing the pair of connection bodies 28 and 
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28 to the arm 24. The positioning of the connection body 28 
with respect to the arm 24 is carried out by bumps and dips 
engagement between the projection 28f projecting from the inner 
end of the connection body 28 toward the arm 24 and a projection 
5 accommodating hole 24a formed in the arm 24 in correspondence 
with the projection 28f. 

A fixing pin 251 to be mounted on the connection body 28 
is mounted on an inner end of the first lateral frame 25 in the 
depth direction utilizing a fixing tool such as a C-ring 252. 

10 The fixing pin 251 is formed with a bolt support hole 251a which 
is opened obliquely so as to be arranged on a straight line with 
respect to a threaded hole 282a of a nut 282 mounted on the 
connection body 28. A shaft of the bolt 253 which is obliquely 
inserted into the bolt support hole 251a from above is fastened 

15 to the nut 282 through a bolt insertion hole 28h. To insert 
and pull out the bolt 253 into and from the first lateral frame 
25, an opening window 25a is formed on an upper surface of the 
first lateral frame 25 in the vicinity of the inner end thereof. 
The connection body 28 is positioned with respect to the first 

20 lateral frame 2 5 by engaging a positioning section 28 4 pro j ecting 
toward the first lateral frame 25 with an outer end surface of 
the connection body 28 . More specifically, the connection body 
28 is positioned with respect to the first lateral frame 25 by 
bringing the first positioning projection 284a and the second 

25 positioning projection 284b into abutment against an upper end 
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and a lower end of the inner end of the first lateral frame 25, 
respectively . 

In this embodiment, in the member coupling device A, a 
nut retaining apparatus N is employed for connecting the 
connection body 28 and the first lateral frame 25 to each other. 
The connection body 28 is provided at its central portion in 
its widthwise direction with a vertical hole 28g into which the 
nut 282 for fixing the first lateral frame 25 is accommodated. 
A step 28ga is formed in the vicinity of an upper end of the 
vertical hole28g. A wall surface of the step 2 8ga is an upwardly 
oriented surface . A nut holder 281 is inserted into the vertical 
hole 28g from below to hold the same so that the nut 282 can 
easily be mounted and the nut 282 does not fall out from the 
vertical hole 28g. 

As shown in Fig. 5, the nut holder 281 holds the nut 282. 
The nut holder 281 is made of synthetic resin which can generally 
be produced inexpensively. The nut holder 281 is formed at its 
upper end with an engaging portion 281a which is resiliently 
deformable so that the nut holder 281 can reliably be mounted 
on the connection body 28. The nut holder 281 includes a side 
surface support portion 281b which supports a side surface of 
the nut 282 and an end surface support portion 281c which supports 
an end surface of the nut 282 so that the nut holder 281 can 
preferably support the nut 282 in its attitude in which the nut 
282 is obliquely, i.e., upwardly and outwardly oriented. The 
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end surface support portion 281c is provided with a bolt insertion 
hole 281d (Fig. 5(A)) at its central portion. The nut 282 is 
of a hexagonal columnar shape and is commercially available. 
The side surface support portion 281b is formed with a V-shaped 
5 groove corresponding to an outer shape of the nut 282 so that 
the nut holder 281 can abut against and support the nut 282 suitably 
Therefore, if a corner of the nut 282 is located at the lowermost 
location to support two side surfaces of the nut 282, the nut 
282 can be supported stably and deeply in the vertical direction 

10 (Fig. 5(B)). 

As shown in Fig. 6, in order to hold the nut 282 on the 
connection body 28 using the nut holder 281, the nut holder 281 
which supports the nut 282 is inserted into the vertical hole 
28g from a lower portion of the connection body 28, the engaging 

15 portion 281a formed in the upper end is engaged with the step 
28ga, and the nut 282 is mounted on the connection body 28. The 
connection body 28 is formed with a bolt insertion hole 28h from 
which the nut 282 is exposed obliquely, i.e., upwardly and 
outwardly. In this state, the threaded hole 282a of the nut 

20 282 is in communication with the bolt insertion hole 28h. 

When the bolt 253 is fastened to the nut retaining apparatus 
N to threadedly engaging the nut 282 and the bolt 253 with each 
other, the nut 282 moves obliquely upward and abuts against the 
nut retainer 283. More specifically, the nut 282 abuts against 

25 a side surface retainer 2 8 3a to prohibit the nut 2 82 from rotating, 
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the nut 282 abuts against an end surface retainer 283b to prohibit 
the nut 282 from moving obliquely upward, and the bolt 253 and 
the nut 282 are reliably threadedly engaged with each other. 
At that time, the nut 282 moved obliquely upward from a position 
5 where the nut 282 was supported by the nut holder 281, and the 
nut 282 and the nut holder 281 do not come into contact with 
each other . Thus, a fastening force when the bolt 253 is fastened 
is applied only to the connection body 28, and the fastening 
force is not applied to the resin nut holder 281. Even if a 

10 long bolt 253 is used, a tip end of the bolt 253 passes through- 
the bolt insertion hole 281d formed in the nut holder 281 such 
that the tip end which passes through the nut 282 does not come 
into contact with the nut holder 281 and thus, the nut holder 
281 does not interfere with the bolt 253. 

15 As described above, by obliquely fastening the bolt 253 

and the nut 282 fixed to the connection body 28, the upper end 
of the inner end of the first lateral frame 25 abuts against 
the first positioning projection 284a which constitutes the 
positioning section 284, and the lower end of the inner end of 

20 the first lateral frame 25 abuts against the second positioning 
projection 284b, and the first lateral frame 25 is each fixed 
to the arm 24 while exhibiting the vertical positioning effect. 
Therefore, high mounting strength can be obtained, and the 
bending of the first lateral frame 25 and the positional deviation 

25 thereof in the vertical direction can be prevented. 
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Since the lower end of the inner end of the first lateral 
frame 25 is cut off obliquely, even if the first lateral frame 
25 is mounted in such a manner as to cover the outer end of the 
connection body 28 from above, the lower end of the inner end 
of the first lateral frame 25 does not abut against the first 
positioning projection 284a, the cut end surface abuts against 
the second positioning projection 284b, it is disposed at a 
predetermined location and thus, the table T can smoothly be 
assembled. 

Even if the height of the first lateral frame 25 is reduced 
to a relatively small value, sufficient mounting strength can 
be obtained. As described above, the member coupling device 
A of this embodiment is common for the arm 24 and the side frame 
22, and for the first lateral frame 25 and the second lateral 
frame 26. Therefore, the strength of the entire supporting 
structure 2 is enhanced, and the arm 24, the side frame 22, the 
first lateral frame 25 and the second lateral frame 26 are reduced 
in thickness. The connection body 28 is appropriately mounted 
on the side frame 22 using a bolt or the like, and the first 
lateral frame 25 and the second lateral frame 26 are connected 
to each other through the member coupling device A. 

According to the nut retaining apparatus N of this 
embodiment as described above, the nut 282 which is a nut member 
separated from the connection body 28 as a body is fastened to 
the bolt 253. Thus, the material of the connection body 28 is 
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not limited only if the nut 282 has sufficient strength. The 
connection body 28 is not directly formed with a hole for the 
internal thread. Therefore, in the producing process of the 
connection body 28 , a complicated procedure for tapping the 
5 molded connection body 28 in the inclined direction can 
effectively be avoided, and the producing process can be 
simplified. This can reduce the producing cost . Further, since 
the nut 282 is supported by the nut holder 281 and is mounted 
on the connection body 28, the nut 282 can easily be held. In 

10 addition, since the nut 282, the connection body 28 and the nut 
holder 281 can be separated from one another, they can be produced 
using different material if necessary, and they can easily be 
discriminated and recycled. 

According to the nut holder 281 of this embodiment, in 

15 order to insert the bolt 253 into the end surface of the connection 
body 28 as the body from a direction inclined from a tangent 
direction to fasten the bolt 253 to the connection body 28, the 
nut is held in the inclined direction at the position of the 
nut retainer 283 which is in the predetermined position in the 

20 connection body 28, and the nut 282 is supported in the inclined 
direction. In a state in which the nut 282 is supported, the 
nut 282 is mounted from a direction inclined from the inserting 
direction of the bolt 253. With this, the nut 282 is held at 
the position of the nut retainer 283. 

25 With this configuration, the tapping working in the 
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inclined direction in the producing procedure of the body can 
effectively be avoided, and the producing procedure can be 
simplified. When the nut .282 is mounted, it is possible to 
eliminate a troublesome operation to insert a finger to a position 
5 of the nut retainer 283 located in the connection body 28 to 
insert the nut 282, If the nut holder 281 is inserted after 
the nut 282 is first mounted on the nut holder 281 which is 
separated from the connection body 28, the nut 282 can reliably 
and easily be inserted to the position of the nut retainer 283 

10 and supported. Thus, the operation time and labor required for 
mounting the nut 282 can largely be reduced. 

Although the embodiment of the present invention has been 
explained above, concrete structures of each part is not limited 
to the embodiment only, and various modifications can be made 

15 within a range not departing from the subj ect matter of the present 
invention . 

For example, the nut holder is inserted from the lower 
side of the connection body in the embodiment, but the nut holder 
can be inserted from another direction of course. In that case 
20 also, if the nut holder is made of resin as in the embodiment, 
cost can be reduced. Further, since the nut holder can easily 
be molded into various shapes, it can be produced preferably. 

Other concrete structures are not limited to those in the 
above embodiment, and various modifications can be made within 
25 a range not departing from the subject matter of the present 
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invention . 



